Decrease in membrane-bound G4 form of acetylcholinesterase in postmortem Alzheimer brain.
Samples of left hippocampus, septal nucleus, parietal lobe (area 40), and nucleus basalis of Meynert (NBM) were removed from eight patients with pathologically confirmed Alzheimer's disease (AD), four controls, and three patients with non-Alzheimer's dementia. Extracts of these brain regions were assayed for choline acetyltransferase (ChAT) specific activity, acetylcholinesterase (AChE) specific activity, and AChE molecular form composition. Average specific activities of ChAT from hippocampus, septum, and area 40, but not NBM, were significantly lower (p less than 0.01) in the AD population than in the control group. The average AChE specific activity was significantly less (p less than 0.05) in hippocampus and area 40 when the AD group was compared with controls. The average percentage of total AChE activity represented by the globular tetrameric (G4) molecular form was decreased in all AD brain regions as compared to control or to non-Alzheimer's demented groups. The decrease in G4 was, in all cases, due to a selective decrease in the membrane-bound form of G4. The loss of percent membrane-bound G4 in the AD group was significant for hippocampus (p less than 0.05) and area 40 (p less than 0.001) when compared to controls. The percentages of total AChE present as G4 and as membrane-bound G4 in each brain region were correlated with the ChAT specific activities in that region. The correlations showed that AChE molecular form composition changed significantly only if ChAT activity fell below a certain consistent level. The human data agreed well with data from fornix-lesioned mice which strongly suggest the existence of a soluble factor that regulates production of membrane-bound G4.